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RESISTANCE OF SMALL PLA,TES IN A STREAX OF 
FLUID. 

By LORD RAYLEIQH. 
[Seprintcafrom Science Abstracts, Sec. A, Ai%. 30,1915,~ 976.1 

In a recent pa er on seolian tones [see prec.eding 

velocity of wind froni i ta action upon n narrow strip of 
mirror, the incidence being iionnal. But there \\-as 
some doubt as to the coefficient to be employed in cle- 
ducing the velocity from the density of the air and the 
force per unit area. Observations both by Eiffel ailtl by 
Stanton had indicated that t8he resultant pressure (force 
per unit area) is less on sniall plme mens than on larger 
ones; and although the author used provisionnlly zi dimin- 
ished value of C in the equatioii P = CJp I-? in view of the 
narrowness of the strip, it was not without heaitatioii: 
in fact, experiments had already been coniiiienccll which 
appeared to show that no variation in C WIS t,o he 
detected. Subsequently the iiintter was carried a little 
further, and the niethotl is here described. 

According to the princi >le of similitude :i clepirt.nre 

kinematic viscosity is large and the. stre:nii ve1ocit)y sii~all. 
Thus, if the delicacy can be niacle nrlequato t h  use of 
air resistance and such low speeds as c:m be re:whed by 
walking through a stilI atniosplicre shou!d Le Envoriible. 
The prmciple of the nietholl consists in balancing the two 
are= to be coiiipared by iiiount,ing them upon n vert.icii1 
axis, situated in their coiiuiion pliine and capable of turii- 
ing with the niininium of friction. If the t~rcas are eclunl, 
their centers must be at the smie distance (on opposite 
sides) from the axis. When the n~paratus is et>rrid 

witnessed by tfie lane of the obst,acles assuIiiinv n posi- 
tion of peyendic s arity to the line of motion. ff in t,his 
position the mean pressure on one side is aoiiic,what cleii- 
cient, the plane on that aide aclvances against the rei. ,I t’ we 
stream until a stable balance is attained in an ohliclue 
position, in virtue of the displacement (foiwnrd) of the 
centers of pressure from the centers of figure. 

Several arrangemeqts were tested, vi%, rcctaumlnr 
strips of equal area, one three timcs the 1)readth o? the 
other; circular disks of area 3:1, one disk and two others 
of total area equal to the first. No deviation from the 
simple law was detected-E. H. B[ar.ton]. 

abstract] the aut f or had occnsion to tlctciiiiiiie the 

from the simple law woul d be niost apparent w1ie:i the 

forward throuoh the air, equnlity o / metm pressures is 

SELECTED BIBLIOGRAPHY OF FROST IN TRE UNITED 
STATE 1. 

By WIUIAM GAEDNER REED and CORA L. FELDKAMP. 
[Dated Ofeee of Farm Management, Washington, Kov. 1,1915.1 

INTBODUCTION. 

This bibliography has been selecteda froni all t,he mn- 
terid on frost and frost prevention under American con- 
ditions which has come to the attention of the writom 
This includes all the material in the classed bibliogrct- 
phies of the John Crerar Library (Chicago), the Library 
of Congest, the Librar of tlie United States Depiirtnient 
of Agnculture, the d a t h e r  Bureau Librttry, nnd t.lie 
Library of the Bureau of Plant Indust,ry, as well as ref- 
1 Be4 PhU. my Julyp1915,2. 178-151. 
2 Thanks are ;e to rot. F. Tal=, of the Weather Bureau, lor valuable sug- 

gestfons and d~ic%-AUtbors. 

rences in the hfoNTHLT WEATHER REVIEW, the Experi- 
ment Stat.ion Record, and various other agricultural and 
niet,eorological publicat~ioas. 

I t  is believed t.0 cover the suh’ect, adequat.el , but is in 
no sense n comp1et.e bibliograp t iy of the pubhied ma- 
t,erinl on frost. It. is ni~aiigecl with t,lie lat.er papers first 
ns niost of t,he work is very recent. Earlier papers have 
usunlly not been incluclcd when later papers cover sub- 
stantidly the snnie ground. 

The pa ers marked wit,li ast,erisks (*) form a group 
wlvllicli wi 2 give a mom or less comp1et.e iden of t.ho frost 
rohlem nncl the iiiet.hods of protect.ing ngtiinst frost 

%minge. A series of ~ a p s r s ~  on frost i~ppcnrs in the 
MONTHLY WEATHER ~ E V I I W ,  October, 1914; there is 
also a more popiilnr series in Bctt.er Fruit (Hood River, 
O;ep.>, volume 5, number 4, October, 1910. 

lhe State i n c h  is an at,t,empt to show the work which 
has been done in the different Shtes;  it inc.1udes only 
papers 1ist.ed in the bibliography. 

FROST DAT-4 (General). 

United States Weather Bureau, Climatological Division. 
Sumimries Ui’ cliriintological d3t.a of tlie Uirited 8tal.es by sect,iona 

These summarh 
are contmmliy brouclit dowm to date as the issue for each section is eshausted 
hi the sunimsries printid IBeInre 1914 thr sumniaries give the average and latesi 
dzt? of last killing t r o t  in sprily and the areragr m d  earliest date of first ~ M I I ~  
frost in autumn lor numerous ati;iions in each section. In the summmes printed 
since 1 ~ 1 4  tile dates fur each year of record are giwii. 

(, t nbles). l-:triouu dat e5.l 
Frost Gats for 106 “swtions” of the lrniterl Btatra are given. 

1915. 
Coit, J. Eliot. 

(.Xtriis Priiifs (New Y d i :  Yacmi!lzlli xx+ljQO p., 151 fig. 
nnd orclwcl 1ie:itiiig.” Clisp. 14: 23P5i6. fig. 72-96, 

“Frost 

*McAdie, Alexander G. 
Tmiper:itiire iiiversioiis in relation to frostn. Anilals, Harvard 

(hilege ( J ~ J W Y V .  
’l’hro:iysicsoffrost I~~rmationinconneclion with 1ocalairdnin;lgemd inversion- 

of temii~ratnre is diacusswl, especially with regard to water vapor relations. The 
physical I J ~ S ~ S  of the niethods of protection are explained. 

Minudging mi ortrhnrd wit,li n.zti\-e niat.eria1 i n  Alabama. Alabama 
Tuskegee agr. esp. sta. Bul. SY, 13 I)., tables. 

The value 01 sinudging in hlabam3 is ljrieflg discussed. The experiment-station 
orchard and thc methods 01 Irost protection are fiescrihed. Smuciging materlal 
was wet peach prunings nnd tar. Loblolly pine nUrkeS excellent smudglug 
material. 

Predicting mininium teriipemt.riiw for froet protedon. Ohio 
nrtt.urdist., 15: 405--IOY. 1 fig. 
Temperature lorecasting is explained 3nd ,a, method of ohtainiq minimum 

temperatures from lhc siluilarity duriug conditions favorable to frost IS suggested. 

78: lGS-lri, 4 pl. 

Malone, R. E. 

Smith, J. Warren. 

1314. 
Beak, Edward A. 

Frost fmvasts and frnst. protecmtion in Oregon, Washington, and 
Idaho. MIL weather rev. 191.4, 42: 5S7. 

Frost nxrnii;!: are issued mainly for thc hrnefit ot commercial orcbrrds inwbich 
protection is used. Forecasts have saved many craps. Orchard heattlng is gen- 
erally practiced. 

Eriggs, Robert R. 
Frost protection in Arizona. Yo. weather re\ ., 1014. 42:589-590. 
Frost h?s been little studied in this Shle .  but the possibilities of protection in 

irrigatrd areas is becomlng 01 increasing iiirportance. 

J Reprinted as W. B. No. 542, “Papers on Irost and lrost protection in the United 

4 Ti-iesr soctiun suin&zrirs w w r  collected as Dolletin 11- 01 the Weather Bureau ia 

*The papers marked with an asterisk (*) form a group which gives a g e n d  idea ol 

States ’’ Washington 1915. 

19E. Stc ’ * W E  United States W‘t.athrr UIIN;EU:* 

the frost problem. 


